Background: Pouteria splendens (lúcumo chileno) is an endemic shrub to the coastal areas 22 of Central Chile classified as Endangered and Rare by the Chilean threatened species list, 23 but as Lower Risk (LR) by IUCN. Based in historical records some authors have 24 hypothesized that P. splendens originally formed a large metapopulation, but due to habitat 25 loss and fragmentation these populations have been reduced to two main areas separated by 26 100 km, neither of both currently protected by the Chilean system of protected areas.
A total of 22 presence data points of P. splendens were used in our study. From these, 21 159 points were collected from herbarium records of the Chilean National Herbarium (SGO) 160 and from the University of Concepción Herbarium (CONC). Records were georeferenced 161 and visited on several field trips during the spring of 2010. We also visited other potential 162 sites having the species, basing our search on satellite imaging interpretation and personal 163 communications. A 22 nd presence point was registered during the field trip, representing a 164 small population not previously recorded (see supplementary data). In all the sites we found 165 established individuals we did a rough estimation of abundance by a visual prospection in a 166 ~30 minutes walking distance. estimates the probability of occurrence of the species of interest using presence only data 173 and a group of environmental variables. We decided to use MaxEnt because it has been 174 proven to be one of the best performing modelling methods available (Elith et al. 2006 ), it 175 is reliable even with a small number of samples (Pearson et al. 2007) , and is freely 176 available. All the habitat distribution models were performed using MaxEnt version 3.3.3k 177 (http://www.cs.princeton.edu/~schapire/maxent). bioclimatic variables were used for distribution modelling (Table 1) .
We did not use the default configuration provided by MaxEnt for small samples (i.e., auto 196 features) as recent studies have shown that this configuration would not be the most 197 appropriate in some cases (e.g., Merow et al. 2013; Syfert et al. 2013) , especially when 198 dealing with a small number of samples (< 20 -25) (Shcheglovitova & Anderson 2013), as 199 it was in our case. Therefore, to determine the optimal parameters to configure MaxEnt we 200 compared different models with a combination of the "feature class" and "regularization that the best combination of parameters were LQ with a regularization multiplier of 1 (see 210 supplementary data).
212
Once the optimal parameters were determined, we analyzed the performance of the model 213 of choice using the method proposed by Pearson et al. (2007) for models with small a 214 number of samples. The method consists on a jack-knife procedure that removes one 215 presence point from the original dataset (n=22) to subsequently run the model with the 216 remainder (n -1, 21 points) presence points. This process is repeated with all the available 217 presence data points, generating 22 different models. Later, the model performance was 218 analyzed using a prediction success rate and a p value using the software "pValuecompute 219 v.1.0" provided by Pearson et al. (2007) .
221
We produced binary maps using two different thresholds to define the suitable vs. non-222 suitable habitat. We used the "maximum sensitivity plus specificity logistic (MSS)" and the 223 "10 percentile training presence logistic (10PL)" thresholds (values of 0.203 and 0.298 224 respectively). We used these parameters as they are among the two most commonly used 225 thresholds for creating binary suitability maps for species distribution with MaxEnt (e.g., 
2020), declining substantially after this period. We used the same bioclimatic variables 241 utilized to build the habitat distribution model under the "current" climatic conditions. Binary maps for projected future potential distribution were generated using the same 243 thresholds and approaches used to build the current conditions maps. output. This generated layer was then subtracted from the niche modelling layers to map 256 and calculate the extension of habitat loss. Because we did not have an accurate way to 257 estimate the future trends in land-use change, we decide to use a heavily conservative 258 approach to map future potential distribution under land-use change by assuming that 259 current distribution and extension of anthropogenic land-use will remain constant. We used Inter Simple Sequence Repeat (ISSR, Gupta et al. 1994; Zietkiewicz et al.1994) to 264 evaluate the level of inter and intra genetic diversity of current P. splendens populations. 265 We collected samples of young leaves from a total of 121 individuals from three different 266 areas ( Table 2) . These areas represent the northern, southern and largest populations for 267 which we found individuals, and were analyzed as three different populations for the 268 genetic analysis. All sampled individuals were georeferenced and their leaves frozen in 269 liquid nitrogen and transported to perform DNA extraction and amplification (through After the field campaigns we were able to confirm the current presence of P. splendens in 309 only nine sites, which were aligned to the species distribution range reported in the 310 literature. From these, eight corresponded to sites previously reported to contain the 311 species, and one to a site not recorded before. The northern and southern sites corresponded 312 to relatively small and isolated populations (<100 individuals), whereas the sites reported 313 between Pichidangui and Los Molles corresponded to an apparently relatively large 314 in the coastal range, but also spreading further east through the valleys towards the Chilean 339 central valleys. This increase in distribution also generates an important reduction in the 340 differences between the total potential areas predicted by the two aforementioned 341 techniques when compared to the predicted total area under current climatic conditions 342 (Table 3) . (Table 3) and future scenarios, and were slightly higher than 30% for both future threshold 360 approaches (Table 3) . Results from our study and available information in the literature allow us to evaluate this 390 species for only three out of the five criteria listed by the IUCN (see method section). We 391 could not evaluate criteria (a) because the lack of data about regeneration length. We could 392 not evaluate criteria (e) because we did not have enough data to perform extinction risk 393 analysis such as PVA. Therefore we only assessed P. splendens conservation status by 394 evaluating criteria (b), (c), and (d) ( Table 4 ). To perform the analysis we used the estimated 395 habitat loss presented in Table 3 and the rough estimation of the number of individuals 396 present in the validated sites (n = 1650, see supplementary material). We complemented 397 this data with our genetic diversity analyses that suggested that the populations sampled for 398 the analysis were part of one original metapopulation now fragmented. Also, autoecology 399 of the species was considered in the assessment of the level of threat, such as lack of 400 regeneration and seed dispersion constraints (i.e., lack of seed dispersers). In addition, we 401 incorporated references that mentioned threats to P. splendens and its habitat (i.e. fires).
402
Moreover, we estimated habitat loss in the next decades in the area of occurrence of P. This is the first attempt to study the distribution of P. splendens throughout its current and 411 historical range. Furthermore, this study could be considered as one of the first efforts to 412 generate landscape-level knowledge of this species, and the first aiming to provide 413 evidence to evaluate the hypothesis of an original large and continuous population that has 414 been severely reduced and fragmented by historical land-use change. In addition, it is 415 probably the first effort to assess the conservation status of this species by relying on 416 quantitative data.
418
Increase the knowledge about understudied taxa with potential conservation problems is a 419 key task for evaluating the real urgency to take conservation actions in the short-term 420 (McKinney 1999). However, this implies several challenges due to the scarcity of available 421 and/or reliable background data. One of the primary challenges we faced in developing this 422 study was the difficulty in finding individuals at locations where historical records show its 423 presence. From a total of 22 historical recorded presence points, we could only validate the 424 presence of P. splendens in eight sites. Some of the historic records are very old (e.g., La 425 Palma 1926), so we expected that some populations could have gone extinct or have 426 declined in density and extent. Therefore, it is probable that present densities were strongly 427 reduced in some sites, which could preclude us to detect the individuals that were reported 428 in the records. Furthermore, because the nature of the available records (i.e., historical 429 herbarium lists), some locations were not properly georeferenced and were described 430 simply as a locality or geographic landmark (e.g., "Chivato's ravine"). This probably 431 decreased our success rates of finding individuals representing the populations listed in the 432 historical records. However, we also visited several points not described in the literature The small number of presence records for P. splendens was another challenge we had to 441 deal in our study. Although Maxent has been reported to perform well even with small 442 number of samples (Pearson, 2007) , we took additional actions by tuning the model default 443 setting to optimal levels as this procedure has shown to considerably increase the model for which there are detailed flora inventories (see Squeo et al. 2004 ), but no registries of P. 457 between populations, such as animal or wind mediated outcrossing pollination and seed 529 dispersal (Luan et al. 2006; Millar et al., 2014) . In the case of P. splendens there is no 530 available information about the pollination mechanism, but observation from other 531 Pouteria species report self-pollination and insect-mediated pollination (Jordan 1996) .
532
None of these mechanisms could explain the genetic diversity patterns found within and 533 between P. splendens populations. In relation to seed dispersal, the fruit size (2-3 cm in We could not calculate or find reliable data to estimate the area of occupancy of the 556 species. Although there is data from the national forest inventory that could help to estimate 557 an area of occupancy, it seems that the inventory did not include accurate data at the 558 species level, and only three sites containing P. splendens were apparently mapped, 559 representing an extension no larger than 400 ha. In contrast, based in our field survey we 560 presume that the area of occupancy is not smaller than 2.000 ha. However, even taking an 561 optimist approach of 3.000 ha for the area of occupancy, this would not change P. 562 splendens to any other conservation status (e.g. from endangered to vulnerable) because 563 other assessment criteria will prevail.
565
We had a similar challenge for estimating the size of the remaining populations. We only 566 could calculate densities of P. splendens based in roughly estimation performed in each of 567 the visited sites. Thus, these estimations corresponded to projected abundance for the 568 specific visited site, but do not reflect an estimation for the entire population at that point, 569 and therefore they cannot be used to calculate the total number of individuals present in the 570 range of distribution. However, as happened with the area of occupancy variable, the 571 classification of P. splendens as endangered is not based in the lower number of individuals 572 we were able to estimate, but in other assessment criteria. Therefore, even though further 573 studies are able to estimate larger population's size, the threat level of P. splendens would 574 not change.
Conclusion

578
Results from our work provide new and essential information for assessing current 579 conservation status of P. splendens populations. The integration of our results (i.e., niche 580 modelling, land-use change estimation, and genetic variability analysis) suggest that P. We were also able to update information regarding the current populations, establishing 587 that there are only two main areas with P. splendens populations left, as was also suggested 588 by previous studies. However, we found that these remaining populations are more reduced 589 in extension and density that was previously thought. Moreover, the larger and better (i,ii,iii,iv,v) C. Small population size and decline C2 n < 10,000 AND (reduction ≥10% over 10 years or three generations OR (reduction AND (larger subpopulation ≤1000 OR 100% individuals in a single subpopulation OR extreme fluctuations))) 
Estimation of the number of individuals present in validated locations
